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INPUT METHOD OF MATRIX TYPE FOR ENTERING ALPHABETS OR 




PHONETIC SYMBOLS OF MULTIPLE LANGUAGES 




FIELD OF THE INVENTION 

[0001] The present invention generally relates to a method of entering alphabets or 
5 phonetic symbols of multiple languages, and more specifically to an input method of 
using minimum number of keys based on the concept of a two-dimensional matrix and 
entering a alphabets or character symbol by pressing two numerical keys on a keyboard. 

BACKGROUND OF THE INVENTION 

[0002] Most of modern information appliances have a display and a keypad for 
10 showing and entering user inputs. In English, there are twenty-six alphabets. German has 
additional four alphabets "a", "o", "ii", and "6". To enter inputs in both English and 
German languages, thirty alphabets are required. If more languages such as French, 
Italian and Spanish are to be entered, more alphabets have to be included. For an 
information appliance to be portable and popular, it has to be designed as light, thin, short 
1 5 or small as possible. Therefore, using one key for each alphabet or phonetic symbol on 
the keypad of an information appliance has become impractical. 

[0003] FIG. 1 shows a comparison of alphabets used in English, German, French, 
Italian and Spanish languages. A standard keyboard used in the European countries for 
these languages requires more than twenty keys. In addition to difficulty in finding the 
20 correct key because of the large number of keys, the number of keys required are too 
many to fit into a small palm-top personal assistance device or a cellular phone. As a 
result, most of the cellular phones in the market rely on pressing numerical keys multiple 



1 



O «3 B .-5 iL'Eu 3 ;l o Eu :± Ei O :L 



times to enter an alphabet. This input method is very clumsy and inconvenient. 

[0004] FIG. 2 illustrates the keypad of a Star TEC cellular phone manufactured by 
Motorola. As an example, to enter the word "FILL", a user has to press the key "3" three 
times to represent "F", the key "4" three times to represent "I", the key "5" three times to 
5 represent "L", the key "#" before entering the next "L", and finally the key "5" three 
times to represent "L". In other words, it takes thirteen key entries to enter the word 
"FILL". If the alphabet "9" is to be entered, the key "2" needs to be pressed nine times 
continuously. Similarly, on a cellular phone GF768 manufactured by Ericsson, the key 
"2" has to be pressed eight times continuously to show the French alphabet "9". 

10 [0005] As described above, the complexity of these input methods makes it necessary 
to carry and refer to a manual in order to enter alphabets for different languages. On one 
hand, the conventional method of entering alphabets and the number of times to press 
keys have been a great inconvenience in using an information appliance. On the other 
hand, if the number of keys has to be increased, the keypad becomes an obstacle for 

1 5 providing a small, short, thin and light information appliance. 

SUMMARY OF THE INVENTION 

[0006] This invention has been made to overcome the above mentioned drawback of 
the conventional input methods for entering alphabets or phonetic symbols for various 
languages on a key pad. The primary object is to provide a new method for selecting a 
20 different language from multiple languages and entering its corresponding alphabets or 
phonetic symbols efficiently. 

[0007] Accordingly, the present invention provides a keypad input method based on 



the concept of a two dimensional matrix. The alphabets or phonetic symbols of a 
language are divided into several groups. Each group is assigned to and labeled on a 
numerical key. To enter an alphabet or phonetic symbol in a group, the corresponding 
numerical key is first pressed. A second numerical key is then pressed according to the 
5 position of the alphabet or phonetic symbol labeled in the selected group. 

[0008] The selection of a language from multiple languages follows a similar 
principle. By assigning a key such as the numerical key "0" for language selection, 
symbols representing different languages are grouped and labeled in the key. A language 
can be selected by pressing the numerical key "0" followed by pressing a numerical key 
10 whose digit corresponds to the position of the symbol of the language. In some 
languages, there are symbols for modifying an alphabet or indicating different tones of a 
phoneme, the symbols can also be grouped and assigned to the numerical keys in a 
similar way. 

[0009] Based on the principle of a two dimensional matrix, the number of keys 
15 required to enter a language having a total number of X alphabets or phonetic symbols is 
Y = Vx . If the square root of the total number of alphabets or phonetic symbols is not an 
integer number, the integer part of the square root plus one is the required number of 
keys. 

[0010] The foregoing and other objects, features, aspects and advantages of the 
20 present invention will become better understood from a careful reading of a detailed 
description provided herein below with appropriate reference to the accompanying 
drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shows a comparison between the alphabets of German, French, Italian, 
Spanish and English. 

[0012] FIG. 2 shows the keypad of a Star TEC cellular phone manufactured by 
5 Motorola. 

[0013] FIG. 3 illustrates how alphabets or phonetic symbols of multiple languages are 

grouped and assigned to the numerical keys according to the invention. 

[0014] FIG. 4 shows the representation of Japanese phonetic symbols using English 

alphabets. 

10 [0015] FIG. 5 shows the representation of Korean phonetic symbols using English 
alphabets. 

[0016] FIG. 6 shows the representation of Chinese consonants and vowels using 
English alphabets. 

[0017] FIG. 7 illustrates how Japanese alphabets and phonetic symbols are grouped 
1 5 and assigned to the numerical keys according to the invention. 

[0018] FIG. 8 illustrates how Korean alphabets and phonetic symbols are grouped 
and assigned to the numerical keys according to the invention. 

[0019] FIG. 9 illustrates how Russian alphabets and phonetic symbols are grouped 
and assigned to the numerical keys according to the invention. 
20 [0020] FIG. 10 illustrates how Arabian phonetic symbols are grouped and assigned to 
the numerical keys according to the invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0021] Based on the principle of permutation and combination of a two dimensional 
matrix, the present invention provides a method of using two keys to enter alphabets or 
symbols of many countries. Most of the information appliance such as computers, 
5 telephones, cellular phones, calculators or electronic dictionaries have numerical keys for 
entering "0", "1", "2", "3", "4", "5", "6", "7", "8", and "9". The method of this invention 
will be described in detail in the following paragraphs based on these numerical keys. 

[0022] According to a embodiment of the present invention, the alphabets of a 
country are grouped and assigned to the numerical keys. As shown in FIG. 3, the five 
10 vowels "a", "e", "i", "o'\ and "u" are assigned to the first alphabets of the numerical keys 
"1", "2", "3", "4", and "5" respectively. The remaining alphabets are sequentially 
grouped and assigned to these five numerical keys as can be seen in FIG. 3. 

[0023] For the numerical key "1", in addition to the alphabets "a", "b", "c", and "d", 
two commonly used symbols and "." are also assigned to the group. Similarly, the 
15 numerical key "2" was assigned with "e", "f\ "g", "h" and two other commonly used 
symbols ";" and Based on this principle, all twenty-six alphabets in English can be 
grouped and assigned to the five numerical keys "1", "2", "3", "4", and "5". As shown in 
FIG. 3, the group of numerical key "5" contains "u", 'V\ "w", "x", "y" and "z". 

[0024] The numerical keys "6" and "7" are assigned with those symbols " " 
2 q an( j "ft" commonly used in French, German, Italian and Spanish. 

For example, a few symbols are used for a, a, a, e,e,e,$,i,i,o, 
"6", "u'\ "u", and "u" in French. A few symbols are used in German for "a", "6", "ii", 

and «fl", and in Italian for "a", "e", "1", "6", "u", "a", "e'\ "I", "6", and "u" as well as in 
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Spanish for "a", "e", "i", "6", and "u". 

[0025] According to the concept of a two dimensional matrix, each alphabet can be 
represented by a code consists of two digits. For example, the code of "a" is "1 1" because 
"a" is in the first position of the group assigned to the numerical key "1". By pressing the 
5 numerical key "1" twice, the alphabet "a" is displayed. Similarly, the code of "w" is "53" 
because "w" is in the third position of the group assigned to the numerical key "5". By 
pressing the numerical key "5" first and then the numerical key "3", the alphabet "w" is 
displayed. 

[0026] For alphabets that contain special symbols """, " ", "~", and "~", their 
10 codes have to include more digits. For example, the alphabet "ii" used in both French and 
German is represented by the code "6151" in that """ is represented by the code "61" and 
"u" is represented by the code "51". Following the same principle, the codes of all the 
special alphabets described above can be derived. For the special alphabets "oe" and "9" 
in French, "B" in German and "n" in Spanish, their codes are "66", "71", "72", and "73" 
15 respectively. 

[0027] The symbols " ,", ".", ";" and "-" included in the groups of the numerical keys 
"1" and "2" have codes "15", "16", "25" and "26". In addition, six symbols "?", "P\ ":", 
"(", ")" and "/" are assigned to the numerical key "8". Their respective codes are "81", 
"82", "83", "84", "85" and "86". Because the symbol "(" has a few commonly used 
20 variations, "(", "<", "«", and "[" are all displayed when the code "84" is entered. User 
can then select one of them by pressing another numerical key. For example, "[" is 
selected if the numerical key "4" is pressed after numerical keys "8" and "4" have been 
pressed. More symbols can be added based on the same principle. 
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[0028] With regard to entering the number "1", "2", "3", "4", "5", "6", "7", "8", "9" 
and "0", they are assumed to be in the zero positions of the groups of their corresponding 
numerical keys. For example, the digit "3" is entered by pressing the numerical key "3" 
and then the numerical key "0" because its code is "30" based on the principle described 
5 above. 

[0029] According to the preferred embodiment of this invention, if the word "fill" is 
to be entered, the code "22313434" has to be pressed. Therefore, eight numerical keys 
have to be pressed in order to display "fill". With the keying method used in a Star TEC 
cellular phone of Motorola, thirteen keys have to be pressed in order to display the same 
10 word "fill". It can be understood that the method of this invention is more efficient. 
Moreover, there is no need to remember how the alphabets are coded and their positions 
on the numerical keys. 

[0030] The embodiment of this invention as described above can be used to enter the 
words of the languages whose alphabets are based on English. For other languages such 

15 as Chinese, Japanese, Korean, Russian and Arabian, their words are not be spelled or 
represented by alphabets. Nevertheless, the words of these language can be pronounced 
by the phonetic symbols of English. By using the twenty-six English alphabets to form 
the phonics, these languages can also be represented as illustrated in FIGs. 4-6 for 
Japanese, Korean and Chinese. 

20 [0031] As shown in FIG. 3, the present invention uses the numerical key "0" to select 
different languages. The selection order of languages can be set according to the locality. 
If Chinese is the major language of the local area, the code "01" can be used to select 
Chinese. Order of other languages can then be set according to their frequencies of use in 



the local area. 

[0032] FIG. 5 shows the phonetic symbols used in Korean. As illustrated in FIG. 8, 
Korean can be selected by entering the numerical keys "0" and "7" because the Korean 
language symbol is in the seventh position of the group assigned to the numerical key 
5 "0". FIG. 8 shows how the Korean alphabets or phonetic symbols are grouped and 
assigned to the numerical keys. To show the Korean character " D " which can be 
represented by the pronunciation of "m", the code "35" has to be entered by entering the 
numerical keys "3" followed by "5". As can be seen, each Korean alphabet or phonetic 
symbol is grouped and assigned according to its representation of English alphabet. 

1 0 [0033] Chinese language is more complicated to enter because there are five different 
tones in pronouncing phonics. Each tone represents a different character having a 
different meaning. In addition, there are many different characters that have identical 
pronunciation but different meanings. Several spelling methods for representing t and 
entering Chinese characters using phonetic symbols can be found in the art. 

15 [0034] FIG. 6 illustrates Chinese phonetics using English alphabets according to this 
invention. Each single consonant is represented by an English alphabet. Each single 
vowel is also represented by an English alphabet. Double vowels "an", "en", "ao'\ "ai" 
"ei", "ou'\ and triple vowels "ang", "eng", "ing", "ong", and constants "zh", "sh", "ch" 
are also each represented by a single English alphabet. The representation is also shown 

20 in FIG. 3. To select five different tones, the numerical key "9" is used. The symbols "x", 
" ✓ ", " v " \ ", and "-" for five different tones are grouped and assigned to the 
numerical key "9" with an order from 1 to 5. 
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[0035] As an example, when the word "zuo \ " is entered by its code "56415 194", the 
display shows many characters that have this same pronunciation, i.e., "JSI", "j$C\ " 
jjfe" 9 "fp", "ff", and "jlft" for further selection. If the character "{$" is the one to be 
selected, the numerical key "3" should then be entered because the character "flft" is in 
5 the third position on the displayed characters. In some cases, there are too many 
characters with the same pronunciation to be displayed on a same page. The symbol >" 
which is reached by entering "96" as in FIG. 3 can be used to display more characters in 
another page. The symbol can be used repeatedly to get a next page until the desired 
character is selected. 

10 [0036] With reference to FIG. 7, Japanese alphabets or characters can be directly 
entered using English alphabets based on the principle of this invention. As shown in 
FIG. 7, Japanese phonetic symbols are grouped and assigned to the numerical keys. 
Japanese language includes three types of characters, i.e., hiragana, katakana and kanji. 
As mentioned earlier, the numerical key "0" can be used to select different languages. In 

15 order to select these different characters, three different character symbols are shown in 
the fourth, fifth and sixth positions on the numerical key "0" as shown in FIG. 7. 

[0037] The code "04" is for the selection of hiragana. After entering the two 
numerical keys "0" and "4", the alphabet of hiragana can be displayed by pressing 
"31". Furthermore, if the code "05" is entered, the hiragana is converted to the 

20 katakana "-*j~". FIG. 7 illustrates how the alphabets of hiragana in Japanese are grouped 
and assigned to the numerical keys. If an information appliance is mainly used in Japan, 
"01", "02" and "03" can be used to select hiragana, katakana and kanji of Japanese. 
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English can be selected with "04". 

[0038] In Japanese, a hiragana may have a modified version. For example, by adding 
the symbol " NN " to a hiragana changes its consonant but leaves the vowel unchanged. 
The symbol " vv " can be entered by a code "26" because it is grouped and positioned in 
5 the sixth position in the numerical key "2". Therefore, to display the hiragana " C'\ the 
code "2623" is entered. Similarly, the symbol " " " can be entered by using the code "36" 

since it is in the sixth position of the group assigned to the numerical key "3". The 
character can be shown by entering "3662". Furthermore, the symbol "+" which has 
a code "46" can be entered between two phonetic symbols. For example, " J: " is 
10 represented by the code "224693" and "b^" is represented by the code "26324692". 
The two commonly used punctuation symbols " - " and " ° " are in the sixth positions of 
the numerical keys "5" and "6" respectively. 

[0039] According to the present invention, alphabets or phonetic symbols of Korean, 
Russian and Arabian and numerical digits may be grouped and assigned to the numerical 
15 keys as shown in FIGs. 8, 9, and 10 so that these languages can be entered and displayed 
on an information appliance. 

[0040] With reference to FIG. 3, the alphabets or phonic symbols of English, 
German, French, Italian, Spanish, Japanese and Chinese have been grouped and assigned 
to appropriate numerical keys. In other words, these different languages can be selected 
20 and entered using the ten numerical keys "0" to "9". Because most of these languages 
primarily use lower cases and the phonetic symbols for representing Japanese, Korean or 



Chinese are also similar to the lower case alphabets of English, lower case alphabets are 
labeled on the numerical keys as shown in FIG. 3. If upper case alphabets are needed, the 
upper case mode can be selected by pressing the numerical keys "0" and "1" 
simultaneously. 

5 [0041] In order to preserve key functions for doing mathematical operations, an "=" 
symbol is grouped into the eighth position on the numerical key "0". By pressing the 
numerical keys "0" and "8" simultaneously, the mathematical operation mode is selected. 
Under this condition, the additional operational keys "+", "x" and ' can be used to 
enter mathematical operations. 

10 [0042] Accordingly, the present invention provides an efficient method for using 
numerical keys to enter alphabets, phonetic symbols or numerical digits of various 
languages. Based on the principle of a two dimensional matrix, if the total number of 
alphabets, phonetic symbols or digits is X, the number of keys required is Y = Vx . If the 
square root of X is not an integer, the required number of keys is the integer part of Vx 

15 plus 1. For example, 26 English alphabets requires only 6 keys to enter because Vx = 
5.099. 

[0043] The physical arrangement of the keys on a keypad can be very flexible. The 
keys can be laid out in the shape of a rectangle, a square, a triangle or a circle. For 
example, if 6 keys are used, they can be arranged as one row with 6 keys, two rows each 
20 with 3 keys, or 3 rows each with two keys. Similarly, there are many possible 
arrangement if 9 keys are used. 

[0044] Although the present invention has been described with reference to the 
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preferred embodiments, it will be understood that the invention is not limited to the 
details described thereof. Various substitutions and modifications have been suggested in 
the foregoing description, and others will occur to those of ordinary skill in the art. 
Therefore, all such substitutions and modifications are intended to be embraced within 
the scope of the invention as defined in the appended claims. 
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What is Claimed is: 

1 LA method of entering alphabets or phonetic symbols of at least one language, 

2 comprising the steps of: 

3 dividing said alphabets or phonetic symbols into a plurality of groups and assigning 

4 each group to a numerical key; 

5 labeling the alphabets or phonetic symbols of each group with a predetermined 

6 positional sequence on a numerical key corresponding to each group; and 

7 entering a desired alphabet or phonetic symbol by first pressing a first numerical key 

8 corresponding to the group of the desired alphabet or phonetic symbol, and then 

9 pressing a second numerical key whose numerical digit corresponds to the positional 

10 sequence of the desired alphabet or phonetic symbol labeled on the first numerical 

11 key. 

1 2. The method as claimed in claim 1, wherein said method are used to enter the 

2 alphabets and phonetic symbols of one or multiple languages. 

1 3. The method as claimed in claim 1, wherein phonetic symbols of multiple languages 

2 including Chinese, Japanese and Korean are grouped and assigned to numerical keys 

3 for entering according to their representations with English alphabets. 

1 4. The method as claimed in claim 1, further including a method of selecting a language 

2 from multiple languages comprising the steps of: 

3 assigning a numerical key for language selection; 

4 providing a symbol for each language and labeling each language symbol in a 

5 predetermined positional sequence on said language selection numerical key; and 
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6 selecting a desired language by first pressing said language selection numerical key, 

7 and then pressing a second numerical key whose numerical digit corresponds to the 

8 positional sequence of the symbol of the desired language labeled on said language 

9 selection numerical key; 

1 0 wherein the symbol of a primary language used in a local area is labeled as a first one 

1 1 in the predetermined positional sequence on said language selection numerical key, 

12 and the symbols of other languages are labeled in sequence on said language selection 

1 3 numerical key according to their frequencies of use in said local area. 

1 5. The method as claimed in claim 1, said step of dividing alphabets or phonetic 

2 symbols into a plurality of groups and assigning each group to a corresponding 

3 numerical key including a step of computing the square root of the total number of 

4 alphabets or phonetic symbols in a language to determine a minimum number of keys 

5 required, wherein the minimum number of keys required is the square root if the 

6 square root is an integer, or one plus the integer part of the square root if the square 

7 root is not an integer. 

1 6. The method as claimed in claim 1, wherein numerical keys are arranged in the shape 

2 of a rectangle, a square, a triangle or a circle on a key pad. 
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ABSTRACT 

1 A method for entering multiple languages divides the alphabets or phonetic 

2 symbols of a language into a plurality of groups and assigns each group to a numerical 

3 key. The alphabets or phonetic symbols of each group are labeled on the assigned 

4 numerical key in sequence. An alphabet or phonetic symbol in a group is entered by first 

5 pressing the corresponding numerical key and then pressing another numerical key whose 

6 digit corresponds to the positional sequence of the desired alphabet or phonetic symbol in 

7 its group. A numerical key is designated as the language selection key. Symbols 

8 representing different languages are labeled in sequence on the language selection key. 

9 Using a similar approach, a language can be selected by first pressing the language 

1 0 selection key and then pressing a numerical key whose digit corresponds to the positional 

1 1 sequence of the desired language. 
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